Objectives: To explore the knowledge, attitude and practice of Chinese nurses regarding nursing interruptions and related factors. Methods: A total of 6,400 nurses from 31 hospitals in China were investigated by using the Knowledge, Attitude and Practice (KAP) Questionnaire of Nursing Interruptions. The questionnaire consists of three dimensions, knowledge, attitude and practice, containing 10, 9 and 7 items, with full score of 50, 45 and 28, respectively. Results: The mean overall KAP score regarding nursing interruptions of Chinese nurses was 74.05 ± 16.65 (range: 26e123), with scores for the knowledge, attitude, and practice component being 21.74 ± 9.80, 34.83 ± 6.98, and 17.49 ± 4.97, respectively. Among the nurses, 70.8% of them experienced an average level of KAP toward nursing interruptions while 15.5% were at a poor level. The knowledge, attitude, and practice of nursing interruptions were better in chief nurses, managers, nurses with a master degree or above, nurses ever received training, and nurses with a strong agreement to leadership compared to nurses in other groups (P < 0.05). In addition, employment type, professional title, position, standardized training and leaders' attention were predictors of KAP in nurses. Conclusion: Chinese nurses have a moderate level of KAP regarding nursing interruptions. Leaders' attention, standardized training, position, professional title and employment type could predict nurses' KAP state of nursing interruptions. Thus, a targeted training program should be implemented for clinical nurses by nursing leaders, with a particular focus on feasibility and professionalism.
Introduction
Nursing interruptions are defined as unexpected events generally caused by a break in the primary nursing care task [1] . Nursing interruptions is common during nursing, and a previous study reported a high rate of over 6 interruptions hourly in clinical nurses [2] . Over 85% of nursing interruptions could lead to negative consequences because they can cause medication administration errors [3, 4] , surgical procedure errors [5] , and slips and lapses in routine nursing tasks [6] . Therefore, nursing interruptions have brought huge security risks and harms to hospitalized patients. Thus, frequent nursing interruptions can increase the morbidity and mortality of patients, and the financial burden of the healthcare system, as well as cause professional, physical, and emotional affection in the nurses [7e9] .
Although the resources and consequences of nursing interruptions have been widely investigated, knowledge, attitude, and practice (KAP) regarding nursing interruptions have not been deeply studied in nurses [10] . Inadequate knowledge and poor practices of nursing interruptions management among nurses can cause severe effects on a patient's health. Whether the nurses know how to effectively manage interruptions is also a critical issue. Nurses are the healthcare provider with the greatest amount of direct patient contact and are the major parties involved in nursing interruptions. Therefore, nurses deserve more attention during safety management. Thus, the baseline KAP of nursing interruptions of the target population should be aware of before planning any training programs or educational activities [11] . However, no data is available in the literature highlighting the knowledge, attitude and practice levels regarding nursing interruptions.
In this study, we assessed the knowledge and attitude regarding nursing interruptions in nurses, as well as their self-reported practices which are related to nursing interruptions management.
Materials and methods

Setting and sampling
This is a cross-sectional descriptive study. A multi-stratified grouping random sampling method was used to obtain the final samples. China was geographically divided into 7 regions of northeast, north, central, east, south, northwest, and southwest China. The number and proportion of RNs in each region were obtained from Chinese Health Statistics in 2012 which were released by the National Health and Family Planning Commission. The levels of hospitals (Hospitals in China are categorized into three levels.) in each region was obtained from the website of the National Health and Family Planning Commission of China. Totally 6400 nurses were recruited from 31 hospitals (Including 20 tertiary hospitals and 11 secondary hospitals) between July and December 2016. The 31 hospitals were located in 15 cities of 13 provinces in 7 geographical regions. We numbered each hospital and randomly selected 31 hospitals using SPSS software, then we emailed or called the hospital administrators and nursing managers of each selected hospital, informing them of the purpose and procedure of the investigation, and obtaining their consent and help. After that, we numbered nurses in the lists of the selected hospitals, and 25% was randomly obtained from the total RNs in each of the selected hospitals through SPSS software. Then, head nurses and directors form each hospital invited nurses to participate in this study. The inclusion criteria were that: (1) the nurses were registered or licensed; and (2) the nurses provided direct care to patients. The nurses from drug distribution centers, central sterile supply departments, and so on were excluded. This study was approved by the Ethics Committee of the Third Xiangya Hospital of Central South University. The participants gave their consent before the survey.
Measurements
General data questionnaire
General data questionnaire included information on gender, age, marital status, departments, years of employment, employment type, professional title, position, first degree, highest degree, monthly income, night shift, previous experience in standardized training of nursing interruptions, nursing interruptions experiences and leaders' attention (leadership attaches importance to nursing interruption management). In our study, professional titles were classified into five levels: Level 1-Junior Nurse, Level 2-Senior Nurse, Level 3-Supervisor Nurse, Level 4-Associate Chief Nurse and Level 5-Chief Nurse [12] . Level 1: Graduates of nurses with secondary or higher education. Level 2: Nurses with secondary school education have worked for 5 years; Nurses with junior college education have worked for 2 years; Graduates with a bachelor degree. Level 3: Senior nurses with secondary school education have worked for 7 years; Senior nurses with junior college education have worked for 6 years; Senior nurses with a bachelor degree have worked for 5 years; Senior nurses with a master degree have worked for 2 years; Nurses with doctoral degree. Moreover, they have published papers. Level 4: Supervisor nurses with bachelor degree or above have worked for over 5 years; Supervisor nurses with doctoral degree or above have worked for over 2 years. Meanwhile, they have published high-level papers and carried out scientific research. Level 5: Over 5 years working as an associate chief nurse. Moreover, they have published monographs and academic papers.
The Knowledge, Attitude and Practice Questionnaire of Nursing Interruptions
Guided by the Knowledge-Attitude-Practice Theory, and combined with the practice of nursing interruption popularization in China, through literature review and panel discussion, the concept framework and of the questionnaire was determined, the dimensions of the scale were set up, and the item pool was established. The Knowledge, Attitude and Practice Questionnaire of Nursing Interruptions was evaluated by 12 experts and the content validity index was 0.83. The final version of the Questionnaire consisted of 26 items and three dimensions: knowledge, attitude and practice. Questions of knowledge regarding nursing interruptions mainly focused on the general concept of nursing interruptions, source, type, outcome, influence, and response. Each item was scored 1 (no understanding) to 5 (strong understanding). The knowledge dimension contained 10 items with a total score of 50. Questions of attitude towards nursing interruptionsfocused on nurses' general view regarding different aspects of nursing interruptions cognition and coping. Each item was scored 1 (strongly disagree) to 5 (fully agree). The attitude dimension contains 9 items with a total score of 45. The nursing interruption-related practice dimention included nursing interruptions identification, treatment, training, and management, etc. Each item was scored 1 (never) to 4 (always). The practice dimension contains 7 items with a total score of 28 points. A high total score of the Questionnaire represents rich knowledge, a positive attitude and practice. We use exploratory factor analysis to test structural validity. Bartlett's test of sphericity and the Kaiser-Meyer-Olkin test were used to confirm that the measure was appropriate for exploratory factor analysis (Bartlett's test of sphericity ¼ 20613.23, Kaiser-Meyer-Olkin value ¼ 0.947; P < 0.01). A three-factor structure was yielded, which accounted for 79.7% of the total variance, indicating that the structure was consistent with the theoretical hypothesis. Cronbach's a coefficient of the Questionnaire content was 0.953, the retesting reliability coefficient was 0.85e0.89, and Spearman-Brown split-half value was 0.986. The Questionnaire demonstrated satisfactory reliability and validity in the Chinese nurses.
Procedure
The study team was comprised of 38 nurse managers and 12 nursing postgraduates. The team members explained the purpose of the study and associated concepts before the survey. 30e45 minutes were given to participants to fill out the questionnaires. All questionnaires were filled in anonymously.
Data analysis
All information from the questionnaires was typed into a computer according to the serial numbers. Forms with more than 20% missing data were excluded from the final analyses. SPSS 23.0 was used for data analysis. Frequency, percentage, mean, and standard deviations were used to present descriptive data. ANOVA and t-test were applied to examine the difference of KAP among sociodemographic variables. Multiple linear regression analysis was used to explore the predictors of KAP of nursing interruptions. A P < 0.05 was considered statistically significant. An a of 0.05 was determined a prior.
Results
General characteristics of the participants
A total of 6400 questionnaires were spread out and 6105 (95.4%) effective questionnaires were received. Among the participants, 5154 (84.4%) were from tertiary hospitals and 951 (15.6%) were from secondary hospitals. The basic characteristics of participants are shown in Table 1 . The majority of the participants were females (97.3%), aged between 26 and 30 years old (36.0%), married (59.3%), formal employed (44.9%), with a low professional title (79.0%). In addition, 92.1% experienced nursing interruptions and 89.1% will require nursing interruptions management training .
Dimensions evaluation of KAP regarding nursing interruptions
The mean scores of knowledge, attitude, and practice toward nursing interruptions were 21.74 ± 9.80, 34.83 ± 6.98, and 17.49 ± 4.97, respectively. Among the items regarding the knowledge of nursing interruptions, the five items with lower mean score were Item 3 (the types of nursing interruptions), Item 1 (the understanding of nursing interruptions), Item 2 (the sources of nursing interruptions), Item 4 (the consequences of nursing interruption) and Item 5 (the common types of interruptions during nursing work). 40.8% of nurses didn't know nursing interruptions and the sources of nursing interruptions. More than 50% had inadequate knowledge about consequences of nursing interruptions, its impact on patient safety and nurses' emotions, and how to cope with them (Table 2) . For the attitude about nursing interruptions, the three items with relatively low score are Item 7 (I think reducing nursing interruption events will improve my mood), Item 8 (I want to change the working environment of nursing to reduce nursing interruption events), Item 9 (I always deal with nursing interruption events actively). Most nurses had a positive attitude toward nursing interruptions (Table 3) . Regarding the practice of nursing interruptions, the response to the statement showed that the three items with lower scores were Item 1 (accurate identification of nursing interruptions at work), Item 2 (report nursing interruptions to superiors in time), and Item 5 (response to nursing interruptions according to the requirements of superiors). Only 25.9% of nurses could usually or always accurately identify nursing interruptions, and less than 50% could usually or always timely report and respond to them as required when nursing interruptions occur (Table 4 ).
Overall evaluation of KAP regarding nursing interruptions
The overall score of KAP of nursing interruptions in the participants was 74.05 ± 16.65. A normal distribution of the overall score KAP of nursing interruptions was shown using the normality test, and the score range was from 26 to 123. The KAP total scores of nursing interruptions were categorized into levels of poor (<58, 15.5%), average (59e91, 70.8%), and good (>92, 13.8%). The results showed that the total score of KAP toward nursing interruptions was significantly different among nurses with different ages, lengths of service, employment types, professional titles, positions, first degrees, shift work, standardized training, and leaders' attention (P < 0.01). The total score of KAP towards nursing interruptions was better among chief nurses, managers, nurses with master degree and above (entry level of nursing education), having received standardized training, and those had more leaders' attention compared to nurses in other groups (P < 0.05), except for the practice score of nursing interruptions in the nurses with a first degree of master and above (P > 0.05). Nurses aged 41e45 years showed better knowledge and attitude towards nursing interruptions compared to other nurses (P < 0.01). The nurses with a length of service above 16e20 years showed a better attitude and practice towards nursing interruptions compared to other nurses (P < 0.01). Formally employed nurses showed a higher score in the attitude of nursing interruptions compared to other groups (P < 0.01). The score was found higher among nurses without night shift work compared to nurses with night shift work (P < 0.01) ( Table 5 ). The result of multiple linear regression showed employment type, professional title, position, standardized training and leaders' attention were the predictors of KAP regarding nursing interruptions in nurses (Table 6 ).
Discussion
Nurses' competency directly influences patient safety and the quality and effectiveness of patient care [13] . Frequent interruptions are known to compromise patient safety from minor slips to major mistakes [3, 14] . However, the study on the KAP of nurses on interruptions is lacking, particularly in China. This study found that 92.1% of nurses experienced nursing interruptions and nearly 90% of nurses needed nursing interruptions management training. Only 27.7% of nurses ever received a standardized training about nursing interruptions, and over 15% of clinical nurses had a poor level of KAP regarding nursing interruptions, suggesting a great concern regarding nursing interruptions among Chinese nurses. In our study, for the knowledge regarding nursing interruption, nurses knew little about the general information of nursing interruptions, including the general concept, source, type, outcome and common types in nursing work. Meanwhile, more than 50% of nurses didn't know the consequences of nursing interruptions, its impact on patients and nurses, and how to cope with it. Moreover, the study also showed that nursing interruptions knowledge was positively associated with attitude and practice, suggesting that it is important for the hospital administrators and nursing managers to train nurses regarding nursing interruptions regularly and the basic knowledge of nursing interruption, its consequences and how to deal with them should be emphasized in the curriculum of nursing interruption training.
We observed that most nurses had a positive attitude towards nursing interruptions. However, only 25.9% could often identify nursing interruptions accurately, and less than 50% of nurses could often report and respond to nursing interruptions in time, indicating that nurses are not good at identifying nursing interruptions in work and most nurses don't know how to cope with nursing interruptions. Therefore, nursing managers should provide targeted nursing interruption training for nurses, and use methods such as case analysis and scenario simulation to improve nurses' practice regarding nursing interruptions.
KAP of nursing interruptions regarding clinical management level among nurses vary greatly depending on socioeconomic conditions, clinical unit experiences, working environments, and training experiences [15, 16] . Thus, understanding these variables is important in designing strategies to prevent and manage nursing interruptions for clinical nurses. In the present study, the total score of KAP was highest in nurses aged 41e45 years, with 16e20 years of service, no night shift, received standardized nursing interruption training, and had leaders' attention, as well as formal employed nurses, chief nurses, nursing managers, and nurses with a first degree of master or above. In contrast, the KAP score was lowest in nurses aged 26e30 years, with 6e10 years of service, night shift, not received standardized nursing interruption training, and strongly disagreeing with the item of leaders' attention, as well as temporary employed nurses, senior and general nurses, and nurses with a first-degree of undergraduate. Thus, the nursing managers should pay more attention to the nurses who may have lower KAP scores of nursing interruptions. Evidence shows that a high level of education may positively influence nurses' work attitudes and engagement [17] . In this study, the entry level of nursing eduaction was not positively related to the KAP scores, but the scores of overall KAP and three dimensions among nurses with a master and above degree were at a higher level compared with others (P < 0.05). Night shift work and interruptions were significantly associated with medical error [18] . A recent systematic review found that a higher risk of mistakes occurred when working a 12-hour shift compared to shorter shifts [19] . In the present study, the total score and score for each dimension of KAP regarding nursing interruptions were significantly lower in the nurses who had night shift work (P < 0.05). It indicated that nursing managers need to pay more attention to interruption management training in nurses undertaking night shift work.
A better understanding of what the nurses know and believe about the issues of nursing interruptions can assist us in planning and devising an effective educational intervention for them. In addition, Employer support, economic reward, and opportunities for upward mobility were the significant influencing factors of nurses' participation in continuous education [20] . Therefore, protection of the rights and interests and support and rewards programs for academic achievements are required to promote enthusiasm in temporary nurses.
Leaders determine a mission, vision, and strategy and aims for knowledge management and practice [21] . Nurse leaders can support infrastructures that facilitate the learning and Table 4 Response to statements regarding practice of nursing interruptions [n (%)].
Practice Statement Mean ± SD Never Sometimes Usually Always development of nurses' attitudes, and practice competencies [22] . In this study, the total score and each dimension scores of KAP regarding nursing interruptions were significantly lower in the nurses who did not agree or strongly disagree with enough leaders' attention. Hence, change in the KAP of nursing interruptions will guarantee the success of any educational intervention [23] . 
Limitation
We acknowledge that the findings in this study must be interpreted with caution. First, despite the good reliability and validity of the Knowledge, Attitude and Practice Questionnaire of Nursing Interruptions shown in this study, it is only validated in secondary and tertiary hospitals in China. Therefore, caution should be exercised in investigating nurses in community hospitals and township hospitals. Second, despite the large sample size of this study, all participants came from tertiary and secondary hospitals, while nurses from community or township hospitals were not included in the study. The KAP regarding nursing interruptions in nurses from these hospitals may be different. Third, a cross-sectional study design also limits the power of this study. Using randomized sampling and selecting a sample from every hospital level should be adopted to guarantee a better representation. Third, longitudinal research methods should be used to capture more information about the relationships among these variables. Despite the limitations described above, to our knowledge, there are rarely studies that explore the state of KAP regarding nursing interruptions in Chinese nurses.
Conclusion
In conclusion, this study reveals that nurses have a moderate level of KAP of nursing interruptions. Leaders' attention, standardized training, position, professional title and employment type can predict nurses' KAP state regarding nursing interruptions. Thus, a targeted training program should be implemented for clinical nurses by nursing leaders, with a particular focus on feasibility and professionalism.
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